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(57) Abstract 

A refuelling robot having a robot tower (2), which can be moved along a plinth (1) and is swivellable and has extending from it a 
robot armn (12) with, at its free end, a filling nozzle (15), has separate fuel lines for the various types of fuel as far as the robot arm (12), 
but combines at least some of these lines into a single line (13) for transition into the arm (12) itself and out through the nozzle (15). In 
this way all the usual fuel types can be dispensed while at the same time reducing the outlay on fuel lines. 
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REFUELLING ROBOT 

The invention concerns a refuelling robot, having a robot tower which is linearly 
displaceable on a plinth portion and can be swivelled about a vertical axis and from which 
a robot arm extends, the arm being swivellable about its axis and having a filling nozzle at 
its free end. Such a robot may typically be employed on a fuel station forecourt to enable 
5 the automated refueling of vehicles. 



It is the purpose of the invention to improve the fuel-line arrangement extending between 
a pump housing, which is disposed in the plinth portion, and the filling nozzle in such a 
manner that all current types of fuel may be conveyed to the filling nozzle, whilst reducing 
10 expenditure on fuel lines. 

Essentially, the object is achieved by the provision of, for different types of fuel, separate, 
partially flexible fuel lines as far as the robot arm, at least some of these individual lines 
being joined immediately prior to their transition to the robot arm. This transition will in 

15 most cases involve continuing the combined line inside the arm, though it is conceivable to 
run the combined line outside the arm. In this respect it is advantageous if, prior to this 
transition, all petrol fuel lines are combined into a single line. It is advantageous if the 
individual fuel lines for diesel-type fuel are continued either as separate items or also as one 
item, to prevent cross-contamination with petrol. Where the diesel lines are continued as a 

20 single line, there will be only two fuel lines in the robot arm: one for petrol, the other for 
diesel. Both these lines are continued as far as the filling nozzle, where they combine to 
form the nozzle pipe which empties after the refuelling process. 
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The combining of the fuel lines immediately ahead of the robot arm preferably takes place 
in a manifold, which accepts the individual lines in the form of hoses. These lines have C- 
shaped curvatures within the tower to provide slack so that the robot arm can be moved up 
and down vertically by a certain amount along an outer wall of the robot tower. It is also 

5 possible for the robot tower to rotate through, in total, 1 80° in order to serve two refuelling 
sites situated one opposite the other. The robot tower may move linearly in a horizontal 
plane on the plinth portion, for which purpose the individual hoses in the plinth portion lie 
curved in a tc U" shape, thereby providing slack. Preferably the filling nozzle, which is 
disposed at the free end of the robot arm, is rotatable about an axis which is perpendicular 

10 to the axis of rotation of the robot arm. At the joints between the robot tower and the robot 
arm or between the robot arm and the filling nozzle, fuel is conveyed through rotary 
leadthrough elements, these elements containing at least one radial inlet and at least one 
axial outlet. 

15 An embodiment of the invention is described below with the aid of the attached drawings, 
which show: 

Fig. 1 a partially sectional view through the refuelling robot of the invention, and 

20 Fig. 2 a plan view. 

At ground level and in the horizontal plane there is a plinth portion 1 , with respect to which 
a robot tower 2 can be moved in a horizontal direction, as shown by arrow "x". The tower 
may be moved by motor power and under remote control, if necessary. The robot tower 2 
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is mounted on a base plate 3 to which a curve-guide block 8 for a plurality of individual fuel 
lines for different types of fuel is secured. 

A robot arm 12 protrudes horizontally from a side wall of the tower 2. The tower 2 can turn 
5 through a total of 180° also under motor power, with the result that the robot arm 12 can 
serve two refuelling bays situated one opposite the other. Robot arm 12 can also be 
displaced vertically up and down in the direction "y" along the wall of tower 2 and is 
supported on tower 2 so as to be swivellable through 360° on axis B. These movements too 
are motor-driven. While the axis of rotation A of the tower is vertical, the axis of rotation 
10 B of the robot arm 12 is horizontal. 

The free end of robot arm 12 carries a filling nozzle 15 which is swivellable about an axis 
C perpendicular to axis B and includes a filling tube 16 which extends transversely to the 
direction of axis C. 

15 

The fuel coming from the storage tank is conveyed to a pump chamber 4, which contains 
the usual solenoid valves, measuring instruments, filters and non-return valves, and goes 
through a fixed pipe line 5 to a transition piece 6 in the plinth portion 1. A U-shaped hose 
line 7 is connected to the transition piece 6. The hose line 7 consists of a plurality of 
20 individual hoses, of the same number as there are types of fuel to be delivered. All 
individual hoses are held together in a sheath through which supply and signalling cables 
for the drive motors may also be taken. 



A curve-guide block 8 is attached to the base of robot tower 2, and to this curve-guide block 
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piece each of the ends of the hoses 7 is affixed. The whole set of individual lines is 
connected by means of this multiple curve-guide block 8 to a plurality of hoses 9 bent in the 
shape of a "C\ The C-shaped curvature of the individual hoses 9 provides slack and is 
chosen so that the hose guide 7 can go as far as the inner housing wall of the tower. The 
5 outlet ends of the individual hoses 9 are attached to a manifold 10, which can be moved 
vertically together with the robot arm 12. The number of inlets into manifold 10 
corresponds to the number of individual lines. The number of outlets from manifold 10 is 
less. In the manifold 10 all individual petrol lines arc combined into one continuing line. 
The individual diesel-fiiel lines are likewise combined into a single line but, as a rule, there 
10 is only one diesel line provided which can then be continued as an individual line. 

To the manifold 10 a rotary leadthrough element 1 1 is connected in the direction of delivery. 
The rotary leadthrough has two axial outputs for the motor-fuel line 13 and the diesel-fuel 
line 13. The associated inlets are radially situated on the rotary leadthrough element 11. 

15 

Both delivery lines 13 are formed from flexible tubular conduits or hoses and lead in a radial 
direction in the direction of flow into a further rotary leadthrough element 14. This rotary 
leadthrough element 14 also has axial outputs, which lead into a single pipe 16 of the filling 
nozzle 15. 

20 

The rotary leadthrough elements 1 1 and 14 are designed so that the robot arm 12 and filling 
nozzle 15, respectively, can be swivelled under motor power through 360°. 



The present invention minimises the number of flow paths in the robot arm by combining 
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the flow paths prior to the robot arm and, in the embodiment illustrated, the combined flow 
path then continues as far as the nozzle. However, if the volume of fuel contained in the 
flow path between the manifold 10 and nozzle 15 is greater than that permitted by 
legislation, in order to avoid contamination of a fuel delivery by residual fuel left over in 

5 a flow path from a previous transaction, the flow path can branch out after the leadthrough 
element 1 1 back into its separate individual flow paths, using for example a manifold similar 
to the manifold 10. A further manifold would then be employed at some point prior to the 
leadthrough element 14 in order to reduce once more the number of lines entering the 
nozzle. A valve need only be incorporated in each individual flow path in the arm between 

10 the two additional manifolds to activate the particular flow path associated with the type of 
fiiel to be dispensed. In this manner, and where the further manifold is situated just before 
the leadthrough element 14, the residual-fiiel volume of possibly a different grade of fuel 
from that required in a current transaction is limited to the volumes in the leadthrough 
element 11, the additional manifolds, the leadthrough 14 and the nozzle itself. 
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1 . A refuelling robot including a robot tower, which is linearly displaceable on a plinth, 
portion and can be swivelled about a vertical axis, from which tower a robot arm 
5 extends, which arm is swivellable about its axis and carries at its free end a filling 

nozzle, wherein separate and at least partially flexible fuel lines for various types of 
fuel are provided as far as the robot arm, at least some of the fuel lines being 
combined immediately before their transition to the robot arm. 

10 2. Refuelling robot according to Claim 1, wherein the fuel lines in their transition to 
the robot arm are taken inside the robot arm. 

3. Refuelling robot according to Claim 1 or Claim 2, wherein the individual fuel lines 
for conveying petrol are combined into one continuing line. 

15 

4. Refuelling robot according to one or more of the preceding claims, wherein said 
combining takes place in a manifold. 

5. Refuelling robot according to one or more of the preceding claims, wherein the 
20 individual lines in the tower are in the form of hoses led in a chain or sheath. 

6. Refuelling robot according to one or more of the preceding claims, wherein the 
hoses follow a C-shaped curvature so as to provide slack. 
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7. Refuelling robot according to one or more of the preceding claims, wherein the 
hoses in the plinth portion follow a U-shaped curvature. 

8. Refuelling robot according to one or more of the preceding claims, wherein the robot 
5 arm is linearly displaceable in a vertical direction on the tower. 

9. Refuelling robot according to one or more of the preceding claims, wherein the 
filling nozzle is rotatable about an axis which is perpendicular to the rotational axis 
of the robot. 

10 

10. Refuelling robot according to one or more of the preceding claims, wherein the fuels 
at the joints between the robot arm and the tower and/or between the filling nozzle 
and the robot arm are taken through rotary leadthrough elements having at least one 
axial outlet and at least one radial inlet. 

15 

11. Refuelling robot according to any of the preceding claims, wherein the combined 
fuel line in the robot arm is split back into its separate lines for the various fuel types 
for a given portion of the length of the robot arm and these separate lines then re- 
combined for transition to the filling nozzle. 

20 

12. Refuelling robot according to Claim 11, wherein said splitting back and re- 
combining take place in respective manifolds. 
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